Role of plant growth promoting rhizobacteria in modulating the efficiency of poultry litter composting with rock phosphate and its effect on growth and yield of wheat.
The present study was aimed to evaluate the role of Plant Growth Promoting Rhizobacteria (PGPR) in P solubilisation from rock phosphate through composting with poultry litter, and further to study the effects of prepared enriched composts on growth, yield, and phosphorus uptake of wheat crop. Various phosphorus-enriched composts were prepared from rock phosphate and poultry litter (1:10) with and without inoculation of plant growth promoting rhizobacterias (Pseudomonas sp. and Proteus sp.). Results showed that the rock-phosphate-added poultry litter had higher total phosphorus, available (Mehlic-3 extracted) phosphorus, microbial biomass (carbon and phosphorus), and lower total organic carbon, total nitrogen, and carbon/nitrogen ratio over poultry litter alone. Inoculation of Pseudomonas sp. with rock phosphate-added poultry litter showed maximum increase in available phosphorus (41% of total phosphorus) followed by Proteus sp. inoculation (30% of total phosphorus) over uninoculated treatment (23% of total phosphorus) on the 120th day of composting. Microbial biomass (carbon and phosphorus) increased up to Day 45 and tended to decrease till the 120th day of composting, irrespective of the treatments. However, in pot experiments, wheat seeds receiving inoculation with plant growth promoting rhizobacterias, subsequently treated with rock phosphate-enriched compost proved highly stimulatory to plant height, phosphorus uptake, grain yield, and seed phosphorus content over uninoculated untreated control. The plant growth promoting rhizobacterias inoculation can be a sustainable source releasing phosphorus from low grade rock phosphate through composting and application of rock phosphate-enriched compost can be an alternative to chemical fertilisers for better crop production.